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DETAILED ACTION 
Election/Restrictions 

« 

1. Applicant's election with traverse of group II (claims 19-35 (originally) plus new 
claims 44 and 45) in the reply filed on 23 March 2006 is acknowledged. The traversal is 
on the ground(s) that there is no serious burden for searching both groups on the 
Examiner. This is not found persuasive because these inventions have acquired a 
separate status in the art in view of their different classification. Thus, restriction for 
examination purposes as indicated is proper. 

The requirement is still deemed proper and is therefore made FINAL. 

With respect to Applicant's amendment to claim 1 to avoid the reasoning 
previously put forth to show that groups I and II were independent and distinct, claims 1 
and 36 as compared to claim 19 (plus new claim 45) are related as process and 
apparatus for Its practice. The inventions are distinct if it can be shown that either: (1 ) 
the process as claimed can be practiced by another and materially different apparatus 
or by hand, or (2) the apparatus as claimed can be used to practice another and 
materially different process. (MPEP § 806.05(e)). In this case the apparatus as 
claimed can be used to practice another and materially different process, such as the 
production of high pressure hydrogen and high pressure chlorine as shown by 
Vandenborre (US 6,554,978), Thus, claims 1 and 36 are still considered to be 
independent and distinct from claims 19 and 45 and are withdrawn from consideration. 
With respect to the limitation of system claims 19 and 45 of "said electrolyzer operable 
to convert water and electricity into a hydrogen-containing stream on said cathode side 
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and an oxygen-containing stream on said anode side", the electrolyzer of Vandenborre 
was operable in this manner, should water have been fed to the electrolyzer, instead of 
a NaCI aqueous solution (brine) (see col. 6, lines 3-6). 

Claim Objections 

2. Claim 20 is objected to because of the following informalities: in line 3, the first 
instance of "side" should be "said". Appropriate correction is required. 

Ciaim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 19-35, 44 and 45 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Applicant's specification describes 
the pressure of the pressurized water source as being "at high pressures, such as 
5,000-10,000'' psi" (paragraph 18). Thus, Applicant's specification does not show that, 
at the time of the invention, the claimed ranges of "thousands of pounds per square 
inch" and "greater than about 1 ,000 psi" were realized by Applicant. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 19 and 45 are rejected under 35 U.S.C. 102(b) as being anticipated by da 
Rosa (US 4.107,277) with evidence from LaConti et al (US 4,457,823). 

Da Rosa anticipates the invention as claimed. Da Rosa teaches (see figure and 
col. 2, lines 45-59) an electrolyzer system Including a pressure vessel having an 
electrolyzer in the interior cavity of the pressure vessel, a pressurized water source 
(pump) operable to supply water at pressures of 150-1000 atmospheres (-2200—14700 
psi) and a flow path from the water source into the interior cavity to pressurize the 
interior cavity with the water. The electrolyzer system utilized the water and electric 
current to produce a hydrogen stream and an oxygen stream. 

Da Rosa merely describes the electrolyzer as a "Solid Polymer Electrolyte Cell" 
sold by General Electric, and fails to teach the details of the electrolyzer. 

LaConti et al teach (see col. 1, lines 12-33 and figures 1 and 2) such solid 
polymer electrolyte cells, and show that there was an anode side and a cathode side 
and that water was fed to both sides of the solid polymer membrane. 

Regarding claim 25, the source of pressurized water was a pump. 

Regarding claim 26. the solid polymer electrolyte cell included an anode side and 
a cathode side. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 19-35, 44 and 45 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harada et a! (US 5.690.797) in view of Sloli (US 4.758,322). 

Harada et al teach (see figure 2) an electrolyzer system including a pressure 
vessel (7) with an electrolyzer (1) located within the pressure vessel, a pressurized 
water source (1 1) and a flow path (7B) to feed the pressurized water into the pressure 
vessel. The pressurized water is supplied to both anode and cathode sides of the 
electrolyzer and the electrolyzer uses the water and electric current to produce 
hydrogen and oxygen. 

Harada et al does not teach the maximum pressure at which the gases maybe 
produced (equivalent to the pressure within pressure vessel (7)), and only mentions that 
the differential pressure between anode and cathode sides is kept below 0,5 kg/cm^ (--7 
psi). However, since Harada et al clearly suggest that the pressure of the produced gas 
was increased, one of ordinary skill in the art would have expected the pressures at 
which the system operated (i.e.-the pressure within the pressure vessels (7 and 32)) to 
be capable of operating at at least 1000 psi. 

The difference between the disclosure of Harada et al and the presently claimed 
invention is that Harada et al teach that the electrolyzer was set-up such that the high- 
pressure water was fed only to the anode side of the electrolyzer and not both sides. 
However, it should be noted that Harada et al do teach (see col. 21 , lines 46-52) that 
any electrolyzer was suitable for use, not just the one described in the specification. 
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Sioli teaches (see figures 2, 3 and 8 and Example 2) that a conventional set-up 
for water electrolyzers was to flow water on both sides of the solid polymer membrane 
instead of merely only to one side of the membrane. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
adapted the system of Harada et al to have used a conventional electrolyzer that fed 
water to both sides of the membrane instead of just the anode side because the multiple 
cell electrolyzer of Sioli provided the advantage of increased production capacity. 

Regarding claim 20, Harada et al in view of Sioli teach that each side of the 
electrolyzer would have included an inlet and an outlet, wherein each inlet received 
water and the first side outlet routed water out of the pressure vessel and the second 
side outlet routed water out of the electrolyzer and into the pressure vessel. 

Regarding claims 21 and 22, the system of Harada et al included a pressure 
retaining valve (44) in the first flow path for controlling (regulating) the pressure of the 
first side stream. 

Regarding claim 23, the system of Harada et al further included a separator (32) 
located in the first flow path and the valve for controlling the pressure, the separator 
allowing separation into water and gas through first and second outlets. It would have 
been obvious to have recycled the water from the separator to the pressure vessel in 
order to have reduced wasting of water. 

Regarding claim 44, the valve 44 was a closed-loop regulator that operated by 
selectively allowing gas in the separator (32) to flow through the valve by comparing the 
differential pressure across the valve. Although Harada et al fail to teach a pressurized 
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storage device located downstream of the regulating valve (44), Harada et al does 
teach that 41 A is a gas supply port for delivering hydrogen gas to a site where hydrogen 
is consumed. One of ordinary skill in the art would have found it obvious to have added 
a pressurized storage device to the system to permit a buffer of hydrogen gas to be 
stored or to allow batch-wise transporting of the hydrogen in canisters. 

Regarding claim 24, Harada et al teach a pump (16) feeding pressurized water to 
the electrolyzer. However, Harada et al do not teach that the pump was located within 
the pressure vessel. One of ordinary skill in the art would have found it obvious to have 
relocated the pump (16) from an external position to the interior of the pressure vessel 
(7) for the purpose of reducing the footprint of the system to reduce the amount of 
space necessary for the system. 

Regarding claim 25, the source of pressurized water is a pump. 

Regarding claim 26, the electrolyzer included an anode side and a cathode side. 

Regarding claim 27, Harada et al teach regulating the flow of water into the 
electrolyzer through a pump 16. 

Regarding claim 28, the system of Harada et al included a level indicator (21) 
and that the source of pressurized water selectively feeds water based on the level 
detected. 

Regarding claim 29, Harada et al teach a pressure indicator (29). However, the 
indicated pressure did not permit selective supplying from the source of pressurized 
water. However, one of ordinary skill in the art would have found it obvious to have 
selectively supplied more pressurized water to the pressure vessel if the pressure within 
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the vessel (the pressure indicated by the pressure indicator) dropped below a minimum 
acceptable gas pressure to thereby increase the operating pressure. 

Regarding claim 30, the system of Harada et a! included a flow path (24) from an 
upper portion of the pressure vessel and a pressure regulating valve (28). 

Regarding claim 31, the pressure regulating valve and the source of pressurized 
water controlled the pressure inside the pressure vessel (7). 

Regarding claims 32 and 33, the system of Harada et al would have been 
capable of operating at the claimed pressures in order to produce hydrogen and oxygen 
streams at the desired pressure. The prior art recognized that electrolyzers under 
pressure, with low differential pressures, were capable of operating at extremely high 
pressures, such as 150-1000 atmospheres as evidenced by da Rosa. 

Regarding claim 34, the system of Harada et al operated with a pressure 
differential of less than 0.5 kg/cm^ (--7.1 1 psi). 

Regarding claim 35, the electrolyzer of Harada et al was submerged within the 
water in the pressure vessel. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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